Competition intensity is an important factor of social welfare in all market economies. 
Introduction
Тhere is generally accepted and deeply rooted belief in economic theory that intensifying competition increases efficiency of economy and social welfare. Efficiency is the goal, and the competition is a process that leads to achieving this goal, it became almost final conclusion on the matter. Under the influence of economic theory and practice, through the formulation EP 2016 (63) 2 (389-406) Bojan Krstić, Vladimir Radivojević, Tanja Stanišić and implementation of economic and legal solutions for intervention in the market, almost all governments tend to intensify competition, restrict or prohibit the abuse of a dominant position in the market and any other behavior that distorts competition.
The goal of the governments is to maintain or create a competitive market that will encourage effective competition of economic entities. Intensive competition creates competitive pressure, i.e. the pressure that one market participant feels from all others. Each firm in a competitive environment tends to produce what consumers want, to reduce production costs and improve quality of their products and services, i.e. to be more efficient and effective than its competitors. Such behavior of market participants is the main stimulus of economic growth and a prerequisite for social welfare increase. Therefore, competition is seen as a desirable state of each market economy, and its intensity as a dynamic category which is reflected in the free entry into the market, the character of the price and the number of buyers and sellers.
The biggest problems for the establishing of competition is reflected in the identification of market structure and behavior that lead to restriction of competition. Due to the complexity, and in some cases even contradictions, the process of establishing of the competition is accompanied by many subjective and arbitrary assessments in different segments of the market analysis. Consequently, the existence of appropriate econometric apparatus for quantifying competition intensity between enterprises is an important prerequisite for the efficient implementation of competition policy which corresponds to the actual situation in the market.
The aim of this research is to provide an adequate methodological framework that can be applied in measuring and analyzing competition intensity in the sugar market in Serbia. The paper is structured in two segments: theoretical and empirical. Indicators of market concentration are shortly presented in theoretical background. Their practical application is made into the sugar market in Serbia, along with a set of other indicators of competition intensity in the empirical segment of the study. The research findings suggest recommendations to Serbian competition policy makers and represent a good basis for market analysis of other food products in complex process industries such as oil, milk, etc.
Theoretical background -indicators of market concentration
The importance of market concentration in the analysis of market performance has its foundation in structure-conduct-performance (SCP) paradigm. According to this paradigm, which source can be found in the theory of the Harvard economist Edward Mason in the 1930s, market structure determines market conduct and market conduct determines market performance (Lee, 2007) . Although this paradigm has been sharply criticized in the past, indicators of market concentration are used to represent some performance of the market even today. Market structure cannot be the only indicator of market performance, but it certainly should be the first step in market analysis.
The importance of concentration indicators stems from their ability to demonstrate structural characteristics of the observed market (Bikker, Haaf, 2002) . In early economic theory, it was developed set of concentration indicators that were immediately encountered wide application in empirical research (Marfels, 1971) . Also, most contemporary textbooks of industrial economics provide a broad theoretical overview of the concentration indicators and methods of their calculation, including numerous illustrations of different market share distributions between firms (Ferguson, Ferguson, 1994; Lipczynski, Wilson, Goddard, 2009 ).
All indicators of market concentration could be classified as discrete (partial) and cumulative (aggregate). Discrete indicators observe only certain large companies, while cumulative indicators take into account all companies in the relevant market (Bikker et al., 2002; Stojanović, Radivojević, 2010) . For the purposes of this paper, the following indicators from both categories were applied in the empirical research: the n-firm concentration ratio, the Herfindahl-Hirschman index, the Entropy index, the Relative entropy index, the Hall-Tideman index, the Rosenbluth index, the Hannah-Kay index, the Comprehensive concentration index, the Gini coefficient and the Lorenz curve.
Discrete indicators of market concentration, such as the n-firm concentration ratio, due to its properties (refer only to certain companies) has limited practical use. Furthermore, the Gini coefficient and the Lorenz curve measure the equality in the total market share distribution. This means that in a duopoly with 50% market share of each participant, these indicators show the ideal market structure, whereby it neglects the extremely high concentration. These are the reasons why above indicators some authors call "unreliable" indicators of the market structure (Pisanie, 2013) .
One of the most accurate and consequently the most commonly used indicator of market concentration is the Herfindahl-Hirschman index, which is defined as the sum of the squares of the market share of all firms in the relevant market (Davis, Garcés, 2010) . This indicator has at least two advantages over the previously described discrete indices. First, it belongs to a group of cumulative indicators, and therefore provides more reliable result than discrete indicators. Second, due to the procedure of squaring market shares, firms with larger market share have special importance (higher weight).
The fact that the application of the Herfindahl-Hirschman index (HHI) in the market analysis is incorporated into the legal framework of the developed antitrust systems provides its superiority over other indicators. In the long-standing practice of controlling horizontal mergers between companies in the European Union (EU) and United States of America (USA) it was established market classification based on the value of HHI ( Although Serbia has recently adopted a European system of market classification in merger control (Vlada Republike Srbije, 2016), both systems of classification EU and USA will be used to determine the category of sugar market in Serbia. 
Research methodology and hypothesis
The subject of this research is the use of indicators of competition intensity in order to evaluate competitive conditions in the sugar market in Serbia. The purpose of this paper is to establish a methodological framework for measuring and analyzing competition intensity in the sugar market in Serbia. In accordance with the purpose of research, the authors tested the following hypotheses: The following research methods are used in the paper: descriptive statistics, comparative and correlation analysis. Comparative analysis is used to present relative position of each sugar producer in the market and to compare the degree of sugar market concentration mutually (in five-year period and a hypothetical situation) and with the thresholds set by developed antitrust systems in EU and USA. Correlation analysis is used to examine the interdependence between price aggregates in the sugar market.
Research results and discussion
Sugar is a strategically important food product and important raw material in almost all branches of the food industry. Therefore, sugar has a great impact on the standard of living of the population and on total costs of production in other branches of the food industry. Its participation in the average consumer basket for three-member's household is 3.5 kilograms per month, while average annual sugar consumption per capita is about 14 kilograms (Ministarstvo trgovine, turizma i telekomunikacija Republike Srbije, Potrošačka korpa).
The largest "consumer" of sugar is confectionery industry. There are more than 200 active confectionery companies in Serbia, and several of them are great exporters with strong market position in the CEFTA region (Lončar, Rajić, 2011) . Consequently, the high price of sugar directly decreases the purchasing power of the population and increases production costs of other food products which are also part of the consumer basket, but also affects on the market position of domestic food producers in foreign markets.
Total sugar production in Serbia varies in the range from 404,000 to 591,000 tons in the period 2010-2015 (Ministarstvo poljoprivrede i zaštite životne sredine Republike Srbije, 2010-2015). Domestic consumption of sugar is at a constant level of about 250,000 tons per year: about 100,000 tons consumed in the human nutrition and about 150,000 tons used in further industrial processing. The remaining quantities are intended for export: 180,000 tons in EU countries in accordance with quota regime and the rest in CEFTA region countries. All these data indicate the importance of the sugar industry in economic development.
Due to absence of substitutes, sugar is a product with non-elastic demand and stable consumption. Because of customs and other barriers in Serbia, sugar import is negligibly low. In such circumstances, population and food industry are limited to consuming sugar from domestic producers. High import barriers and absence of substitutes provide the proper environment for abuse of market power by domestic producers. Therefore, an important task of competition authorities is to provide a stable supply of population and industry with sugar at competitive prices.
In the purpose of realizing the research goal and testing hypotheses, the empirical research of the sugar market in Serbia is structured in the following sections:
1. Market concentration of sugar market;
2. Market power of sugar producers.
Market concentration of sugar market
Sugar market in Serbia consists of six active sugar factories owned by the three large companies: Sunoko D.O.O., Hellenic Sugar Industry S.A. and Finanziaria Saccarifera ItaloIberica S.P.A. All sugar factories are located in Vojvodina: domestic company Sunoko has three active sugar factories in Vrbas, Pećinci and Kovačica; Greek company Hellenic Sugar has two factories in Crvenka and Žabalj; while factory in Senta is owned by Italian company Finanziaria S.I.I. Sugar market in Serbia has the character of the oligopoly market structure.
Measuring the concentration of sugar market is based on market share indicator. This indicator is calculated as the quotient of the revenue realized by the participant and total revenue of all participants in the relevant market (Krstić, Sekulić, 2013) .
Sugar factories which are majority owned by a single company are regarded as related market participants (Table 1) . Consequently, total annual revenue for forms of association represents the total annual revenue of associated participants. Sunoko has the largest market share in each of the observed years in the period 2010-2014, which is about half of the entire market (see Table1) . Due to the fact that the market share indicator is not sufficient in the analysis of market concentration, the authors of this research use all indicators of competition intensity mentioned in theoretical background.
Analysis refers to the period 2010-2014 and the hypothetical market structure that would be formed after Sunoko/Hellenic Sugar merger. Commission for the Protection of Competition of the Republic of Serbia conditionally approved the merger between companies Sunoko and Hellenic Sugar on 13 February 2013 (Komisija za zaštitu konkurencije Republike Srbije, 2013). However, the merger, which is required by Sunoko, has not been implemented till today. Since there is a real possibility that this formally approved merger be implemented in practice, hypothetical market structure that would be formed after that merger is integral part of the analysis.
The values of concentration indicators of sugar market in Serbia in the period 2010-2014 are presented in Table 2 and Figure 1 . All results of market concentration for the period 2010-2014 substantiate the existence of a stable oligopolistic market structure in the sugar market in Serbia (see Table 2 and Figure 1 ). According to the previously mentioned thresholds set by the European Commission, which Serbia has adopted recently, but also to those prescribed by the United States Department of Justice and the Federal Trade Commission, that are shown in the theoretical background of this paper, the sugar market in Serbia is located in the zone of high concentration. It should be noted that the degree of concentration is significantly above the lower limit of the high concentration zone. Results obtained using the HHI clearly indicates this conclusion. This indеx shows that the level of sugar market concentration exceeds the lower limit of the high concentration zone by more than 0.18 index points according to the European classification system, i.e. 0.13 index points according to the American classification system.
Analysis of the results obtained by n-firm concentration ratio, Hall-Tideman index, Rosenbluth index, Hannah-Kay index and Comprehensive concentration index leads to almost the same conclusion as well as in the case of HHI (see Table 2 and Figure  1 ). However, due to the small number of participants in the relevant market, the results obtained by Entropy index, Relative entropy index, Gini coefficient and to some extent Lorenz curve should be accepted only in part.
It is especially important to note that the degree of (already) extremely high concentration will be significantly increased if the merger between first and second participant by market share (Sunoko/Hellenic Sugar) be conducted, i.e. if the hypothetical market structure be established. The values of concentration indicators of sugar market in Serbia in the hypothetical market structure are presented in Table 3 and Figure 2 . Differences between values of all indicators of market concentration in Table 2 and Table 3 , but also the difference between Lorenz curves in Figure 1 and Figure 2 confirm a significant increase of market concentration in the case of the hypothetical market structure compared to the market concentration in the period 2010-2014.
Comparison of the HHI value in 2014 (Table 2 ) and in hypothetical market structure (Table 3) indicates an increase of 0.31 points. How much is it increasing actually and how attention is given to such mergers in developed antitrust systems, clearly indicates EU and USA antitrust practice. All horizontal mergers in the market that is classified in the high concentration zone, which lead to increase the value of HHI more than 0.01 points in the US, and 0.015 in the European and Serbian antitrust system, raises "great concern" to the regulators ( The threshold of a great concern in the EU and Serbia is more than twenty times smaller, and in the USA more than thirty times smaller than the value change of HHI that will be reached after hypothetical merger between companies Sunoko and Hellenic Sugar. 
Source: Author's calculation (SPSS 22)
Due to the fact that the values of all concentration indicators observed in Table 4 are close to the mean, the standard deviation for each concentration indicator is very low. Such value of standard deviation implies that there is very low variability and heterogeneity of values of concentration indicators. This is also confirmed by calculation of the coefficient of variation (see Table 4 ). The highest value of the coefficient of variation is recorded in the case of the Gini coefficient (0.044), and the lowest in the case of the Comprehensive concentration index, where variation is not observed. Results of descriptive statistics confirm that there was a stable oligopolistic market structure in the sugar market in Serbia in the period 2010-2014, with a minor change of values of concentration indicators.
Market power of sugar producers
It would be completely wrong only on the basis of high values of almost all concentration indicators conclude that prevention of sugar market concentration is socially desirable. Sugar production belongs to the group of process industries with the tendency of concentration in almost all EU countries. In such circumstances, concentration is often a necessary precondition for efficiency increase, modernization and competitiveness of domestic products. Therefore, if competition policy a priori prevents any change that leads to increase market concentration, it opens a space for wrong decisions.
The market structure is a useful first step in the analysis of competition, but it should not be the only. The behavior of market participants should be the focus of regulatory authorities. Therefore, the following analysis examines the behavior of sugar producers, especially in the area of impact on primary producers and final consumers.
Sugar industry represents a complex and mutually-conditioned system of food production, from agricultural raw materials (sugar beet) to final food products (sugar). In such industries it is very important to observe relationships and parity of prices by stages of reproduction, because it provides insight into the status of each sub-industrial sector, i.e. allows analysis of position and mutual dependence of each segment in the agricultural and food production.
Relations between the prices into different stages of reproduction are clear indications of the competition state within the entire production system. Parity exchange of products occurs in an ideal market structure of perfect competition. Unfortunately, such exchange is almost impossible in practice, so disparities are reality of economic relations between market participants. Nevertheless, large price deviation and instability between different stages of same industry indicate a lack of competition.
Comparative review of average annual purchase prices of sugar beet and average annual retail prices of sugar for the period from 2000/2001 to 2014/2015 is presented in Table 5 . It should be noted that retail food prices (in this case: the prices of sugar) in the current year adapt to the purchase prices of primary agricultural products (in this case: the prices of sugar beet) from the previous year. It should also be noted that the retail price of sugar includes trading margin and value added tax. Comparison of the change in chain indices derived in Table 5 indicates the instability and the spread of parity range between the price of raw materials and price of the final product in the last fifteen years. It is particularly unusual that there is noticed an atypical and unexpected deviation of these reproductive-conditioned categories in certain years. The fact that these deviations have a cyclic character is especially unusual. It is evident in Figure 3 . Figure 3 . The movement of chain indices presented in Table 5 Source After reducing the price of sugar beet by 2% in 2009, there was an increase in the price of sugar by 11% in 2010 (see Table 5 and Figure 3 ). Sugar beet price continued to fall in 2010, this time for 4%, but the sugar price has increased in 2011 for the whole 56%. The high price of sugar in 2011 enabled the processors to purchase sugar beet crop from the 2011 at a price 54% higher than the price in 2010. The disparity is significantly reduced after that period, but far from being negligible. Finally, there is another rotation of parity positions between primary producers and processors of sugar beet in 2014/15.
Analysis of market power in the sugar industry using the vertical parity of prices indicates that the production and purchase prices of raw materials depend a lot on the price of the final product. This confirms that a key role in the formation of sugar beet purchase price have the processors (sugar producers), regardless of the movement of its production and the total quantity supplied. The potential for a casual increase of primary products purchase prices lies in the relatively high prices of the final products in which there is always space for relatively higher prices of raw materials. 5 This can be clearly indicated in the analysis of parity of prices in which it will be taken into consideration technological coefficients of industrial processing. Table 6 shows parity of sugar beet purchase prices and sugar production prices in the period from 2000/2001 to 2014/2015. Srbije, 2010 Srbije, -2015 Technological coefficient of industrial processing of sugar beet in Serbian conditions orders that production of one kilogram of sugar requires about seven kilograms of sugar beet. 6 Theoretically, the ideal price-parity exchange between primary producers and processors, i.e. exchange which allows processors to cover costs of purchase raw materials, can be presented as follows: sugar beet:sugar=1:7. Due to the fact that the industrial process, except costs of purchase raw materials, generates other costs, as well as the pursuit of making a profit, it is quite understandable that in practice this ratio will be higher, i.e. that the price of sugar must be above 7. However, large deviation ratio can be an indicator of violation of the competitive conditions. Graphical presentation of the parity of prices is shown in Figure 4 , whereby it is assumed that purchase price of sugar beet = 1. Table 6 (purchase price of sugar beet = 1)
Source: Work of authors During the observed period, the average price disparity is 17.72 (see Table 6 ). Nevertheless, it is a noticeable sharp expansion and the narrowing of parity ranges (see Figure 4) . The parity in 2010/11 amounted its maximum to even 29.64, and already three years after that was reduced to 11.39. This leads to the conclusion that the price of raw materials did not significantly affect the price of the final products.
In order to examine the interdependence between sugar beet purchase prices and sugar retail prices, the method of Pearson's correlation analysis is applied (see Table 7 ). Source: Author's calculation (SPSS 22) The determined value of the Pearson's correlation coefficient between sugar beet purchase prices and sugar retail prices of 0.686 indicates a moderate positive correlation. In this way, it can be concluded that the sugar beet purchase prices have moderate (but not significant) impact on sugar retail prices in the period 2010-2014.
All previous findings focus further analysis onto sugar producers and retail sugar prices. Figure 5 shows trends in the domestic retail price of sugar in the period from December 2010 to December 2015, with the intersection of four months. The average retail price in December 2010 was 79 din/kg (see Figure 5 ). After three months the price was increased to nearly 107 din/kg (an increase of almost 35%). Next months the price continued to grow, and in August reached its maximum of 114 din/kg, which is an increase of about 45% compared to the price in December 2010. The fact that the sugar price has not reflected the real production costs in this period was confirmed by a sudden decrease of price to 91 RSD/kg in April 2012. Practically, manufacturers have been forced to reduce the price more than 20 RSD/kg after intervention of the Directorate for Commodity Reserves, which sold 12,000 tons of sugar at the price of 95 RSD/kg.
Price stability during 2012 and a part of 2013 was provided through state interventionism. After that there was a continuous reduction of sugar prices up to December 2014, when the price reaches its minimum of 61 RSD/kg (see Figure 5 ). Next year the price has risen to 75 RSD/kg. This analysis enforces a question of what are the reasons that the price of sugar in one year (from December 2010 to December 2011), first rises sharply by as much as 45%, and then rapidly declines of around 20%? Also, what are the reasons that the price of sugar in December 2014 is almost halfway lower than the price from August 2011?
Due to the fact that this market is specific, because sugar is a homogeneous product with non-elastic demand and stable consumption without seasonal variations, the answer can only be found in the absence of competition. This assumption can be tested by analyzing the movement of domestic and export prices of sugar, because this way it can be compared the behavior of domestic producers in the domestic market, which is characterized by "lack of competition" with the behavior of domestic producers in foreign markets, mainly characterized by a high degree of competition. Figure 6 shows trends in domestic and export prices of sugar from January 2011 to January 2012. This period was chosen because the previous analysis has shown that there were great changes during the year. The movement of price aggregates shows variations of parity relations between domestic and export prices of sugar. The domestic prices of sugar were 57% higher than export prices in January 2011. Due to the rapid growth of domestic prices in the next two months, the range of parity in April reached a record of even 120%. Next nine months (from May 2011 to January 2012) parity range decreased from 120% to only 25%. From Figure 6 it can be concluded that the sharp rise and then a sudden drop of domestic retail prices are not accompanied by any such changes of export prices. On the contrary, the analysis showed that sugar producers during the setting domestic and export prices do not have the same or even similar criteria.
Conclusions
The calculation of concentration indicators of the sugar market in Serbia showed a significant information capacity of the findings in terms of market structure characteristics. It is shown that these findings, together with results obtained by It is important to note the fact that each of used indicators of competition intensity carries with itself certain limitations, so comprehensibility and the applicability of the results often depend on the analytical and subjective assessment of researchers. In other words, each market presents a "case for itself". Therefore, taking into account the specifics of the case and the analysis period is an important principle in choosing the most appropriate technique or set of techniques that will be used to measure competition intensity.
Empirical analysis conducted in the sugar market in Serbia suggests verification of all hypotheses. It is shown that the sugar market is characterized by an extremely high degree of concentration of supply, i.e. the existence of pure oligopoly with a dominant participant and two followers (confirmed H1). It was also pointed the existence of strong tendencies of further market concentration, which would lead to the formation of duopoly with 80% market share of the dominant participant (confirmed H2). Beside indicators of market concentration, the authors applied a range of additional indications and techniques in order to present a complete overview of the market, the dynamics of its structure and competition intensity. Their focus was onto the behavior of companies, i.e. onto the market power of the sugar producers. Consequently, particular attention was paid to analysis of product prices correlation between different stages of industrial production. All research findings indicate the existence of significant market power of sugar producers in the primary and final market. The main conclusion is that sugar producers have significant market share and market power in both markets in terms of impact onto the sugar beet prices, as well as onto the final product prices (confirmed H3).
Empirical research suggests complex problems facing Serbia in the competition policy area, where the sugar market has served only as a good example to research and demonstrate consequences of these problems. The conclusions of this study can contribute to better understanding of the application of quantitative methods in competitive conditions analysis, but also applied methodological framework can be used in market analysis of any other food product in process industries.
